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%
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%

!"#$%=3#>%#$%?@)0$79A:00B&?%%C0D7874E%;03%F(;%32#)#>7%934#16%2"7%=3#>%017%2D0A$#979%%
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%
J@4(5%5(574%#$%#1@)3979%(2%2"#$%90@3F712K$%719&%

L1)7$$%02"74D#$7%10279E%($$3F7%2"(2%(1;%540:)7F$%"747#1%47<74%20%M&%
L1)7$$%02"74D#$7%10279E%;03%F(;%@())%(1;%<31@2#01$%D7K87%71@03127479%2"#$%274F%#1%@097%2"(2%;03%D4#27&%

%

!1'@,-*:+0'*3-&@<17.*4-,,+>A8*7&;-?*
*

N)7O%M"(16%
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_(0F#%Q0)02#1%

_7()%P3%
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/0,123,-*!4+25-6**
%
'/0%1(2"%/3%4"1%3/))/5#67%891$4#/6$%/0%$4(41:164$;%2#02)1%4"1%)14410%<(;%=;%2;%/0%>?%/3%4"1%/61%01$@/6$1%4"(4%
=1$4%(6$510$%4"1%891$4#/6%/0%2/:@)141$%4"1%$4(41:164A%B/9%611>%6/4%1C@)(#6%B/90%(6$510$&%
*
+&% <+%@/#64$&?%%DE(B;%$/%"/5%>/%B/9%$@1))%!"#$%&'(("%F%

% (&% 2(4%%
% =&% 2(41@#))(0%
% 2&% 2(410@#))(0%
% >&% 7//7)1&2/:%
%
,&% <,% @/#64&?% % G/5% :(6B% 4#:1$% :(C#:())B% 2(6% B/9% 41(0% (% ,;+*HI@(71% @"/61=//E% #6% "()3% <5#4"/94%

41(0#67%#6>#J#>9()%@(71$%)#E1;%("1:;%K($/6?F%

% (&% .%
% =&% ,+%
% 2&% ,L%
% >&% M*%
%
*&% <,%@/#64&?%%G/5%:(6B%>#$4#624%J()91$%2(6%B/9%01@01$164%5#4"%(%$1891621%/3%M%=#4$F%

% (&% M%
% =&% L%
% 2&% .%
% >&% N%
%
M&% <,%@/#64&?%%G/5%:(6B%=#4$%>/1$%(%$#67)1%"1C(>12#:()%>#7#4%<$)*);%F?%/0>#6(0#)B%01@01$164F%

% (&% *%
% =&% H%
% 2&% .%
% >&% ,O%
%
H&% <,%@/#64&?% %P$$9:#67%(%*LI)14410% ()@"(=14;%"/5%:(6B%+I)14410% E1B5/0>$%(01%@/$$#=)1%5"16%9$#67%

Q#716R01S$%2#@"10F%

% (&% *L%
% =&% +,
% 2&% +*L%
% >&% *L+,
%
O&% <,%@/#64&?%%P%39624#/6%4"(4%2())$%#4$1)3%#$%$(#>%4/%=1%

% (&% (6%#63#6#41%)//@&%
% =&% =977B&%
% 2&% #410(4#J1&%
% >&% 01290$#J1&%
%
%

7+'*81&77*08-*+9,:*
%
%%%%%%;*
%
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*
'/0%1(2"%/3%4"1%$4(41:164$%=1)/5;%2#02)1%!%#3%4"1%$4(41:164%#$%4091%/0%'%#3%4"1%$4(41:164%#$%3()$1&%
%
L&% !% '% <+%@/#64$&?%%T(J#>S$%3(J/0#41%5/0>$%(01%-./#%(6>;%$(>)B;%*0++"&%
U&% !% '% <,%@/#64&?%%P6B%.c%3#)1%:9$4%"(J1%(%main%39624#/6&%%
.&% !% '% <,%@/#64&?%%malloc%())/2(41$%:1:/0B%/6%4"1%$4(2E&%
N&% !% '% <,%@/#64&?%%NULL%#$%(%$@12#()%char%4"(4%>1:(02(41$%4"1%16>%/3%(%string&%
%
%
>*4&2?*"5'&1546**
%
,+&% <M% @/#64$&?% % V9@@/$1% 4"(4% (% V20(42"% @0/W124% "($% (% $#67)1% $@0#41% <(% 2(4?% 4"(4S$% #:@)1:1641>% 5#4"%

1C(24)B%45/%$20#@4$;%@#24901>%=1)/5&%
*

*
*
% XJ16%4"/97"%4"#$%@0/W124%#$%$9@@/$1>%4/%$#:9)(41%(%2(4%4"(4%>/1$6S4%)#E1%4/%=1%@1441>;%4"1%2(4%61J10%

$11:$%4/%0/(0%5"16%4/92"1>%5#4"%/61S$%290$/0%<')$);%:/9$1I@/#6410?;%1J16%(3410%4"1%70116%3)(7%"($%
=116%2)#2E1>&%%Y6$41(>;%4"1%2(4%$11:$%/6)B%4/%:1/5%#63#6#41)B&%

%
% XC@)(#6%5"B% #6% (% $1641621% (6>% 1C@)(#6% "/5% 4/% 3#C% #6% (6/4"10&% % Z/% 611>% 4/% >0(5% @9[[)1% @#121$A%

5/0>$%$933#21&%
*
*
!
!
!
!
!
!
!
!
!
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%
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>*4&2?*!6*
%
,,&% <,%@/#64&?%%\/6$#>10%4"1%@0/70(:%=1)/5&%
*

#include <stdio.h> 
 
int 
main(int argc, char *argv[]) 
{ 

     printf("%d\n", argc); 
      return 0; 
    } 
 
% V9@@/$1%4"(4%4"#$%@0/70(:;%/621%2/:@#)1>%($%a.out;%#$%1C12941>%($%3/))/5$]%
%
 ./a.out nom nom nom 
 
% XC(24)B%5"(4%714$%@0#641>F%
!
!
!
!
!
!
!
"*9+?*21@8*>A-.&6*
*
,*&% <U% @/#64$&?% % \/:@)141% 4"1% 4(=)1% =1)/5% =B% $@12#3B#67% )/510% <^?% (6>% 9@@10% <1?% =/96>$% 3/0% 1(2"%

()7/0#4":&%%P$$9:1%4"(4%4"1%#6@94%4/%1(2"%()7/0#4":%#$%(6%(00(B%/3%$#[1%+&%%_1SJ1%@)92E1>%/33%4"011%
21))$%3/0%B/9&%

%

* ,+B-'*CDE* 033-'*C"E*

`#6(0B%V1(02"% , %

`9==)1%V/04% +% %

a#61(0%V1(02"% % +,

b1071%V/04% , %

V1)124#/6%V/04% , +*%

*

7+'*81&77*08-*+9,:*
%
%%%%%%;*
%
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%&'(&')*!+,,-.-*'())%*+,,*

O%-%,.%

"5'&154*A--18*!6*
%
,M&% <L% @/#64$&?% % c12())% 4"(4% V20(42"% 2(6% 71610(41% @$19>/0(6>/:% #641710$% =145116% (6B% 45/% J()91$%%

<$)*);%O+%(6>%,LH?;%#62)9$#J1;%J#(%4"1%@9[[)1%@#121%=1)/5]%
%

% %
%
% `B%d#62)9$#J1;d%51%:1(6%4"(4%4"1%(=/J1%:(B%014906%O+;%,LH;%/0%(6B%#641710%#6%=145116&%
%
% `B%2/640($4;%\%2/:1$%5#4"%rand;%5"#2"%014906$%(%@$19>/0(6>/:%int%$@12#3#2())B%=145116%0%(6>%

RAND_MAX;% #62)9$#J1;%5"101%RAND_MAX% #$%(% )(071;%@/$#4#J1%2/6$4(64&% % Y3%/6)B%4"101%5101%(%5(B%4/%
71610(41%(%@$19>/0(6>/:%69:=10%#6%\%=145116%(6B%45/%J()91$e%%\/:@)141%4"1%#:@)1:164(4#/6%
/3%GetRandom%=1)/5%#6%$92"%(%5(B%4"(4%#4%9$1$%rand%=94%014906$%(%@$19>/0(6>/:%int%=145116%
min% (6>%max;% #62)9$#J1&% % f/9%:(B%($$9:1% 4"(4%=/4"%min% (6>%max%5#))% =1%6/6I617(4#J1%(6>% )1$$%
4"(6%/0%189()%4/%RAND_MAX&%%P6>%B/9%:(B%($$9:1%4"(4%max%5#))%=1%701(410%4"(6%/0%189()%4/%min&%%
f/9%611>6S4%5/00B%(=/94%$11>#67&%%P6>%6/%611>%4/%#include%(6B%"1(>10%3#)1$%<$)*);%stdlib.h;%#6%
5"#2"%rand%#$%>12)(01>?&%

%
 int 
 GetRandom(int min, int max) 
 { 
     int n = rand(); 
%
%
%
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%
,H&% <L% @/#64$&?% % !"1% 2/)9:6% (4% 0#7"4% #6% 4"1% 4(=)1% =1)/5%>1@#24$% 1C1294#/6% /3% 3#J1% $9221$$#J1% )#61$% /3%

2/>1;%=94%/6)B%45/%/3%4"/$1%)#61$%(@@1(0%#6%4"1%2/)9:6%(4%)134&%%\/:@)141%4"1%4(=)1%=B%$9@@)B#67;%#6%
4"1%2/)9:6%(4%)134;%4"1%4"011%:#$$#67%)#61$&%%Y3%:/01%4"(6%/61%(6$510%#$%@/$$#=)1%3/0%$/:1%)#61;%B/9%
611>%/6)B%@0/J#>1%/61&%

%
<428*81&1-A-91666* I-80,18*29*1428*32510'-*29*IJ/666*

int *x, *y; 

 

x = malloc(sizeof(int)); 

 
%

,
%

 
%

 
%
%
K+9@1*1':*1428*&1*4+A-6*
%
,O&% <M% @/#64$&?% % Y6% 4"1% $@(21% =1)/5;%50#41% (% 2/:@)141% @0/70(:% <"/51J10% $"/04?% 4"(4%:#7"4% (249())B%

$173(9)4%/621%2/:@#)1>%(6>%096&% % <f/9%:(B%#include%(6B%"1(>10% 3#)1$%4"(4%B/9%5/9)>% )#E1%(4/@%
main&?%%XC@)(#6%#6%(%2/::164%5"B%B/90%@0/70(:%:#7"4%$173(9)4&%
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U%-%,.%

G29&':*<2A-6*
%
,L&% <*%@/#64$&?%%g103/0:%4"1%3/))/5#67%2()29)(4#/6%#6%=#6(0B&%%V"/5%(6B%5/0E%<')$);%(6B%,$%2(00#1>?&%
%
%
%

  0 0 1 1 0 0 1 0  
+  0 0 1 1 0 0 1 0 %

%
%
%
%
%
,U&% <*%@/#64$&?%%\/6J104%4"1%=#6(0B%69:=10%=1)/5%4/%>12#:()&%%V"/5%(6B%5/0E%<')$);%(6B%(0#4":14#2?&%
%
%

1 0 1 0 0 1 1 1 0 0 1  
%
%
%
%
%
%
%
/:14*G081-'86*
%
c13941%1(2"%/3%4"1%!'S$%2)(#:$%=1)/5;%1C@)(#6#67%5"B%4"1%!'S$%2)(#:%#$6S4%0#7"4&%
%
,.&% <*%@/#64$&?%%K9$4%4"1%/4"10%>(B;%T/97%2)(#:1>]%dY%"(J1%#6J1641>%(6%()7/0#4":%4"(4%2(6%$/04%(6%(00(B%

/3%+%69:=10$%#6 1<)/7%+?%4#:1ed%
%
%
%
%
%
%
,N&% <*%@/#64$&?% %K9$4%4"1%/4"10%>(B;%b1)#$$(%2)(#:1>]%dK9$4%>0(77#67%(%3#)1%4/%B/90%c12B2)1%`#6%/0%!0($"%

\(6%>/1$6S4%>1)141%#4%@10:(6164)B;%=94%1:@4B#67%B/90%c12B2)1%`#6%/0%!0($"%\(6%>/1$&d%
*
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%
V9@@/$1%4"(4%B/9S01%6/%)/6710%(%$49>164%=94%(%!'%#6$41(>&%%c1$@/6>%#6%45/%/0%:/01%$1641621$%4/%1(2"%/3%
4"1%3/))/5#67%1:(#)$%#6%4"1%$@(21%=1)/5%1(2"&%
%
*+&% <M%@/#64$&?%
%

G1BBBB%c/=;%
%
V/% 4"#$% @0/70(:% #$% $9@@/$1>% 4/% "(6>% 29$4/:10$% 4"1#0% 2"(671% /61% @166B% (4% (% 4#:1% <=B% $(B#67%
dG101S$%(%@166B&&&d%3/0%1(2"?;%=94%#4%$11:$%4/%714%$492E%#6%(6%#63#6#41%)//@%#3%Y%#6@94%(6B4"#67%/4"10%
4"(6%0.00&%%G/5%2/:1F%%G/5%2(6%Y%3#CF%%`1)/5S$%:B%2/>1&%%E4"C=(#%%%
*
#include <cs50.h> 
#include <stdio.h> 
 
int 
main(void) 
{ 
    printf("Change: "); 
    float change = GetFloat(); 
    while (change != 0.00) 
    { 
        printf("Here's a penny...\n"); 
        change -= 0.01; 
    } 
}%

%
%
%
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*,&% <*%@/#64$&?%
%

G#%c/=;%
%
V/%YS:%40B#67%4/%50#41%(%@0/70(:%4"(4%@0#64$%(6%#63#6#41%69:=10%/3%$4(0$%<*?;%/61%@10%)#61&%%<T/6S4%($E%
5"B&?%%`94%:B%@0/70(:%()5(B$%89#4$%(3410%(%5"#)1&%%G/5%2/:1F%%G101S$%:B%2/>1&%
 
#include <stdio.h> 
 
int 
main(void) 
{ 
    for (int i = 0; i >= 0; i++) 
      printf("*\n"); 
} 

%
%
%
%
%
%
%
%
%
**&% <*%@/#64$&?%%%
%

G1B%b(44;%
%
V/% Y% 9$1>% 4/% 1:(#)% c/=% 5#4"%:B% 891$4#/6$;% =94% YS:% 5/00#1>% "#$% (6$510$% (016S4% ()5(B$% &&&% 0#7"4&%%
<g)1($1%>/6S4%41))%"#:%Y%$(#>%4"(4ee?%%P6B"/5;%4"#$%@0/70(:S$%$9@@/$1>%4/%@0#64%O+%$4(0$%<*?;%/61%@10%
)#61;%=94%#4%>/1$6S4&%%_"(4S$%50/67F%%G/5%2(6%Y%3#CF%%G101S$%:B%2/>1&%%<c1())B;%>/6S4%41))%c/=&?%
*
#include <stdio.h> 
 
int 
main(void) 
{ 
    for (int i = 0; i < 50; i++) 
        printf("*"); 
        printf("\n"); 
} 

%
%
%
%

%
%
%
%
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%
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%
\/6$#>10%4"1%@0/70(:%=1)/5&%
*
#include <stdio.h> 
 
int 
main(int argc, char *argv[]) 
{ 
    for (int i = 0; i < strlen(argv[0]); i++) 
        printf("%c\n", argv[0][i]); 
} 
%
*M&% <,%@/#64&?%%Y3%4"#$%@0/70(:%#$%2/:@#)1>%($%a.out%(6>%1C12941>%5#4"%
%
 ./a.out 
%
% 1C(24)B%5"(4%>/1$%#4%@0#64F%
%
%
%
%
%
%
% %
*H&% <,% @/#64&?% % P$% $"/04% <(6>%96#64101$4#67e?% ($% 4"#$% @0/70(:% #$;% #4% 6/614"1)1$$%:(6#31$4$% =(>%>1$#76%

=12(9$1%/3%(6%#6133#2#162B&%%XC@)(#6%#6%(%$1641621%5"B%4"#$%#:@)1:164(4#/6%#$%#6133#2#164&%
%
%
%
%
%
*O&% <,%@/#64&?%%Y6%4"1%$@(21%=1)/5;%01I50#41%4"1%@0/70(:%#6%$92"%(%5(B%4"(4%#4$%#6133#2#162B%#$%7/61%=94%

#4$%/94@94%#$%/4"105#$1%#>164#2()&%
%

#include <stdio.h> 
 
 int 
 main(int argc, char *argv[]) 
 { 
%
%
%
%
%
%
%
%
%
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%
*L&% <H%@/#64$&?%%\/6$#>10%4"1%39624#/6%=1)/5&%
%
 bool 
 mystery(char *s) 
 { 
     for (int i = 0, j = strlen(s) - 1; i < j; i++, j--) 
     { 
         if (s[i] != s[j]) 
             return false; 
     } 
     return true; 
 } 
%
% V9@@/$1% 4"(4% mystery% #$% @($$1>% 1(2"% /3% 4"1% (079:164$% #6% 4"1% 4(=)1% =1)/5;% /61% (4% (% 4#:1&%%

\/:@)141% 4"1% 4(=)1% =B% $@12#3B#67;% 4/% 4"1% 0#7"4% /3% 1(2"% (079:164;% 5"(4% 4"1% 014906% J()91% /3%
mystery%5/9)>%=1%5"16%@($$1>%4"(4%@(04#29)(0%(079:164&%

%

&'.0A-91 '-10'9*(&,0-*

"a" %

"roar" %

"radar" %

"monkey" %

%
%
*U&% <H%@/#64$&?% %\/:@)141%4"1%4(=)1%=1)/5%=B%012/0>#67%4/%4"1%0#7"4%/3%1(2"%4B@1%#4$%$#[1%#6%=B41$%<6/4%

=#4$?&%%P$$9:1%(%M*I=#4%(02"#4124901%)#E1%4"1%\VO+%P@@)#(621&%%_1SJ1%@)92E1>%/33%45/%21))$%3/0%B/9&%
%

1:3- L:1-8*

char %

char * %

int H%

int * H%

long long %

long long * %

%

7+'*81&77*08-*+9,:*
%
%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,,*

,*%-%,.%

I-29(-9129.*"+A-*M4--,86*
%
*.&% <H%@/#64$&?%%\/:@)141%4"1%#:@)1:164(4#/6%/3%pow%=1)/5%#6%$92"%(%5(B%4"(4%4"1%39624#/6%014906$%xy%

<')$);%x% 0(#$1>% 4/% 4"1%@/510%/3%y?% 96)1$$%x% /0%y% </0%=/4"?% #$%617(4#J1;% #6%5"#2"% 2($1% 4"1% 39624#/6%
$"/9)>%#6$41(>%014906%-1&%%c12())%4"(4;%:(4"1:(4#2())B;%x0%#$%1%(6>%4"(4%x1%#$%x&%%f/9%611>6S4%5/00B%
(=/94% #641710%/J103)/5&% % V933#21% #4% 4/% $(B% B/9%:(B%6/4% 2())% 4"1%J10$#/6%/3%pow% 4"(4S$%>12)(01>% #6%
math.he%

*
int 
pow(int x, int y) 
{ 

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
*N&% <H% @/#64$&?% % \/:@)141% 4"1% #:@)1:164(4#/6% /3% isupper% =1)/5% #6% $92"% (% 5(B% 4"(4% 4"1% 39624#/6%

014906$% false% 96)1$$% #4$% (079:164% #$% (6% 9@@102($1% )14410;% #6% 5"#2"% 2($1% 4"1% 39624#/6% $"/9)>%
#6$41(>% 014906%true&% %f/9%:(B%($$9:1%4"(4%true% (6>%false%"(J1%=116%>13#61>% 3/0%B/9;%($%J#(%
cs50.hA%6/%611>% 4/%#include% (6B%"1(>10% 3#)1$%B/90$1)3&% % V933#21% #4% 4/% $(B%B/9%:(B%6/4%2())% 4"1%
J10$#/6%/3%isupper%4"(4S$%>12)(01>%#6%ctype.he%%Z/0%:(B%B/9%2())%isalpha%/0%islower&%

%
 bool 
 isupper(char c) 
 { 
%
%
%

 
 
 

 
%
%
%
%
%
%

7+'*81&77*08-*+9,:*
%
%%%%%%;*
%
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M+&% <H% @/#64$&?% % \/:@)141% 4"1% #:@)1:164(4#/6% /3% tolower% =1)/5% #6% $92"% (% 5(B% 4"(4% 4"1% 39624#/6%
014906$% #4$% (079:164;% )/5102($1>;% 96)1$$% 4"1% (079:164% #$% 6/4% ()@"(=14#2();% #6% 5"#2"% 2($1% 4"1%
39624#/6%$"/9)>%014906%#4$%(079:164%962"(671>&%%V933#21%#4%4/%$(B%B/9%:(B%6/4%2())%4"1%J10$#/6%/3%
tolower% 4"(4S$% >12)(01>% #6% ctype.he% % `94% B/9% :(B% 2())% B/90% /56% J10$#/6% /3% isupper% #3% B/9%
5/9)>%)#E1&%

%
 char 
 tolower(char c) 
 { 
%
%
%
%
%
%
%
%
%
%
M,&% <.%@/#64$&?%%c12())%4"(4%atoi%#$%(%39624#/6%4"(4%2/6J104$%(%string%<(E(%char *?%4"(4%)//E$%)#E1%(6%

#641710%<$)*);%"123"?%4/%(6%(249()%#641710%<$)*);%123?&%%D>>$%(01%B/9%9$1>%4"(4%39624#/6%4/%2/6J104%
argv[1]%4/%(%69:10#2%E1B%3/0%caesar%#6%g0/=)1:%V14%*&%%V9@@/$1%4"(4%atoi%>/1$6S4%B14%1C#$4%(6>%
$/% B/9%"(J1% 4/% #:@)1:164% #4% B/90$1)3&% % \/:@)141% 4"1% #:@)1:164(4#/6%/3%atoi% =1)/5&% % f/9%:(B%
($$9:1%4"(4%s%5#))%=1%(%$40#67%/3%6/6I[10/%)1674"%2/:@/$1>%164#01)B%/3%69:=10$%<0%4"0/97"%9?A%#4%
5#))% 6/4% =1% NULL&% % V933#21% #4% 4/% $(B% B/9% :(B% 6/4% 2())% 4"1% J10$#/6% /3% atoi% 4"(4S$% >12)(01>% #6%
stdlib.h&%%Z/0%:(B%B/9%2())%sscanf&%%`94%B/9%:(B%2())%/4"10%39624#/6$%<30/:%math.h;%stdio.h;%
stdlib.h,%$#!&?% #3% B/9%5/9)>% )#E1A% 6/%611>% 4/%#include% (6B%"1(>10% 3#)1$&% % f/9%611>6S4%5/00B%
(=/94%#641710%/J103)/5&%

%
 int 
 atoi(char *s) 
 { 
%
%
%
%
*
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%
%%%%%%;*
%
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I&32)*=2'-6**CN*3+2918*-&546E*
%
M*&% _"(4S$%4"1%>#33101621%=145116%\n%(6>%\rF%
%
%
%
%
%
%
%
MM&% Y6%5"(4%$16$1%>/1$%GetString;%($%>13#61>%#6%4"1%\VO+%a#=0(0B;%"(J1%(%:1:/0B%)1(EF%
%
%
%
%
%
%
%
%
MH&% _"(4S$%(%7(0=(71%J()91%#6%4"1%2/641C4%/3%(%)/2()%J(0#(=)1%/6%4"1%$4(2EF%
%
%
%
%
%
%
%
%
MO&% _"B%#$%#4%6121$$(0B%4/%"(J1%
%

 #include <string.h> 
%

% =13/01%(%39624#/6%4"(4%2())$%strlenF%
%
%
%
%
%
%
%
%
ML&% _"(4S$%(%=01(E@/#64%#6%4"1%2/641C4%/3%(%>1=97710F%
%
%
%
%
%
%
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%
%%%%%%;*
%
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%
c12())%4"1%@0/70(:%=1)/5%30/:%)124901&%
%
#include <stdio.h> 
 
int 
main(void) 
{ 
    int x; 
    printf("Number please: "); 
    scanf("%d", &x); 
    printf("Thanks for the %d!\n", x); 
} 
%
MU&% <,%@/#64&?%%_"(4%>/1$%scanf%>/%#6%4"#$%@0/70(:F%
%
%
%
%
M.&% <*%@/#64$&?%%_"B%:9$4%x%=1%@0121>1>%=B%&%#6%/0>10%3/0%scanf%(6>;%#6%4906;%4"#$%@0/70(:%4/%5/0EF%
%
%
 
*
*
*
!+A3&'-*&9)*!+91'&816*
%
\/6$#>10%4"1%45/%)#61$%/3%2/>1%=1)/5&%
%
// first line 
int grades[9]; 
 
// second line 
int *grades = malloc(sizeof(int) * 9); 
%
MN&% <,%@/#64&?%%\/:@(01%4"1%45/%)#61$%/3%2/>1%#6%(%$1641621]%"/5%(01%4"1B%$#:#)(0F%
%
%
%
%
%
H+&% <,%@/#64&?%%\/640($4%4"1%45/%)#61$%/3%2/>1%#6%(%$1641621]%"/5%(01%4"1B%>#3310164F%
%

%
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%
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%
H,&% <*%@/#64$&?%%\/6$#>10%4"1%#:@)1:164(4#/6%/3%life%=1)/5&%
%

bool 
life(int n) 
{ 
    return (n == 42) ? true : false; 
} 

%
% c1I#:@)1:164%life%=1)/5%#6%$92"%(%5(B%4"(4%#4%>/1$%6/4%9$1%\S$%4106(0B%/@10(4/0%=94%/4"105#$1%

=1"(J1$%#>164#2())B&%
%

bool 
life(int n) 
{ 

%
%
%
%
%
%
%
%
%
%
%
%
%
%
H*&% <M%@/#64$&?%%P4/@%1(2"%)#61%/3%2/>1%=1)/5;%50#41%(%2/::164%4"(4%1C@)(#6$;%5#4"%01$@124%4/%:1:/0B;%

@012#$1)B%5"(4%4"1%)#61%/3%2/>1%>/1$&%
%
 //  
 int life = 42; 
 
 
 
 // 
 int *ptr = &life; 
 
 
 
 // 
 *ptr = 50; 
%
* 7+'*81&77*08-*+9,:*

%
%%%%%%;*
%
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*
**
,
*


